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tation in the shape of a tubercle (pustule), or an irregulär cell.

Another specific feature of the family is the position of the

aperture which is in most cases umbilical or intramarginal.

The expansions of the family resulted in a change of opinions

as to its stratigraphic distribution. The species making up the

present family have been known to exist from the Bajocian to

the Early Cenomanian inclusively.

The study of development of test-ornamentation of Favu-

sellidae representatives from the Middle Jurassic to Cenoma-

nian showed that it proceeded in accordance with the oligo-

merization principle, transformation from numerous diffu-

sive ornamentation types-tubercles, to regulär, larger and less

numerous polygonal cells being seen (Alekseeva & Gorba-

CHIK, 1981). The regularity in development of the ornamenta-

tion confirms combination of the above mentioned genera

into one family.

One of the problems, which still remains unsolved in the

systematics of Fa\Tasellidae is the relationship between the ge-

nera Conoglobigerina and Gubkinella Suleymanov (1955).

The former was described by Morozova (Morozova & Mos-

KALENKO1961) from Bajocian-Bathonian deposits of Daghe-

stan and was included into the family Globigerinidae as a sub-

genus of the Glohigerina genus. The latter genus was attribu-

ted to the heterohelicids by Suleymanov (1955) and described

from the Upper Senonian (Campanian-Maastrichtian) of the

South-Western Kyzyl-Kum (Usbekistan). Subsequently

LoEBLiCH & Tappan (1964) also assigned Gubkinella to the

Heterohelicidae and the genus Conoglobigerina was regarded

as its junior synonym.

However, even without analysing the morphology of the

above two genera, it would appear that between their Jurassic

and Early Cretaceous representatives attributed by us to Co-

noglobigerina, on the one band, and Senonian (Campani-

an-Maastrichtian) assigned to Gubkinella, on the other band,

there is a gap equivalent to at least four stages. This makes us

doubt the validity of the concept. The problem posed can be

solved by means of comparative analysis of the morphology

of topotypes of Conoglobigerina dagestanica Morozova and

Gubkinella asiatica Suleymanov. This is being included in

the Programme of our further studies.

This paper is mainly dedicated to the problem of stratigra-

phic and geographica! distribution of representatives of the

Favuseüidae on a global scale, and their use for the Solution of

stratigraphy and correlation problems. The Favusellidae at

the given stage of knowledge include the genera Conoglobige-

rina, Globuligerina and Favusella. The analysis of stratigra-

phic distribution of favusellids mthe Jurassic and Cretaceous

was carried out by Gorbachik and Grigelis (1982), the pre-

sent new material, however, has made a considerable contri-

bution to our knowledge.

STRATIGRAPHYANDPALAEOBIOGEOGRAPHY
OF THE FAVUSELLIDAE

At present we are aware of 34 species of favusellids existing

throughout the Jurassic and Cretaceous (14 species in the Ju-

rassic and 20 species in the Cretaceous). Deposits from all the

stages beginning from the Bajocian up to the Cenomanian in-

clusively, have been identified (Tab. 1). However, no favu-

sellids have been observed as yet, in certain parts of this strati-

graphic interval, i. e. they are missing in the Upper Oxfor-

dian, Upper Berriasian and in the Upper Vaianginian (the

possible distribution of the species is shown in tab. 1 by bro-

ken ünes).

The stratigraphic ränge of 1 1 species corresponds to one

substage; nine species are distributed in two substages, inclu-

ding the adjacent stage. The remaining 14 species have a wider

distribution. This can be related, to a certain extent, to the fact

that the study of this extremely complicated group (small tests

and too indistinct morphological features to be seen clearly

under a light microscope) may not altogether be able enough.

Especially complicated is the Identification of these forms

found in deposits in geosynclinal areas where preservation is

less complete than those found in platform and oceanic depo-

sits. One more circumstance should be taken into considera-

tion: early pianctonic foraminifera are seldom wholly distri-

buted throughout a section, but are associated with separate

beds; this is rarely stated in the available publications. As a re-

sult, we have an artifical spread of stratigraphical intervals of

the species (Tab. 1). Thus, the subdivisions distinguished

cannot as yet be regarded as zones, and are usually called

beds.

Nevertheless, this group is undoubtedly important for the

zonal subdivision of the Jurassic and Early Cretaceous, be-

cause the geographica! distribution of favusellids, as with any

planktonic foraminifera, is very wide. This makes correlation

possible. The scheme of subdivisions of the Jurassic and Early

Cretaceous using favusellid distributions, initia'Iy elaborated

by Gorbachik and Grigelis (1982) and then supplemented by

new data is shown in Tab. 2. The separate subdivisions are

ambiguous with regard to their stratigraphic and correlative

importance. The scheme presented has blanks for which no

reprensentative species have been, as yet, identified (Upper

Callovian, Upper Berriasian, Vaianginian). These blanks

seem not to be related to the absence of planktonic foramini-

fera but rather to a lack of material.

Some of the subdivisions are of a certain stratigraphic im-

portance at a given stage in the study. They are represented by

such species as Globuligerina oxfordiana, G. belvetojurassi-

ca, Conoglobigerina bathoniana, etc., having a narrow strati-

graphic ränge and a very wide geographica! distribution.

These subdivision are traced from Crimea to Caucasus in the

east and to the Canadian coast in the west.

Parts of the subdivisions are based on those species whose

distribution areas are still limited. This is most probably rela-

ted to a poor knowledge. No special studies of Cretaceous fa-

vusellids and their biogeography have been carried out tili

now. There are data avaüable on this question in those publi-

cations containing identifications and descriptions of repre-
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Fig. 2. Location of Favusellidae and their composition in the Upper Jurassic.

1. Crimea: Globuligerina meganomica (cli_2); G. calloviensis (clj.a); Conogtohigerina jurassica (bt-cl,);

Globuligerina oxfordiana (oxi); G. stellapolaris (tj); G. terquemi (t,).

2. Gissar: Globuligerina oxfordiana (ox).

3. European pari of the USSR(Moscow and Kostroma regions): Globuligerina oxfordiana (oxj);

4. R. Pechora basin: Globuligerina stellapolaris (km,).

5. Baltic region: Globuligerina oxfordiana (oxi).

6. Bulgaria: Globuligerina terquemi (t); Conoglobtgerina conica (t).

7. South of the FRG: Globuligerina helvetojurassica (oxi).

8. Switzerland; Globuligerina helvetojurassica (ox).

9. France: Globuligerina oxfordiana (oxj).

10. Sweden: Globuligerina oxfordiana (ox,).

11. Canada (Grand Bank): Globuligerina helvetojurassica (ox,); G. oxfordiana (ox,); G. meganomica
(cl).

12. Canada (sheif of Nova Scotia): Globuligerina meganomica (ce); G. calloviensis (ce).

13. DSDPSite 105: Globuligerina helvetojurassica (oxi_2).

Fig. 3. Location of Favuseihdae and their composition in the Early Cretaceous (Berriasian, Valanginian,

Hauterivian).

1. Crimea: Globuligerina gulekhensis (v); G. caucasica (v).

2. South-East Caucasus (Azerbaijan): Globuligerina gulekhensis (bs,); G. caucasica (bs,).

3. North-West Caucasus: Globuligerina hauterivica (h).

4. Rumania: Globuligerina hauterivica (h).

5. France: Globuligerina hauterivica (h).

6. Tunisia: Globuligerina hauterivica (h).

7. Canada (shelf of Nova Scotia): Globuligerina hauterivica (h).

8. USA (CaHfornia): Globuligerina kugleri (h).

9. Atlantic Ocean, DSDPSite 397: G. kugleri;G. graysonensis (h);Sites370, 101, 105: G. C>) graysonen-

sis (h).
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Fig. 4. Location of Favusellidae and their composition in the Early Cretaceous (Barremian, Aptian).

1. Crimea: Globuligerma kugleri (b).

2. North-West Caucasus: G. quadricamerata (ap); G. tardita (b-api).

3. Georgia; G. hauterivica (b).

4. Bulgaria: Favusella washitensis (apa).

5. Canada (shelf of Nova Scotia): Favusella äff. washitensis (ap); Globuligerma hauterivica (b).

6. Trinidad, Globuligerina kugleri (b—ap); G. graysonensis (bj).

7. USA (Texas): Globuligerina graysonensis (b).

8. USA (California): Globuligerina kugleri (b);

Atlantic Ocean, DSDPSite 398: G. quadricamerata (ap); G. (?) grajisonensis (b); G. tardita (ap);S. 397:

G. tardita (b); S. 369, 363: G. (?) graysonensis (ap); G. kugleri; G. hauterivica (b); S. 391: G. kugleri

(b); S. 101, 105: G. hauterivica (b-ap?).

Pacific Ocean, DSDPSites 49, 50, 306: G. graysonensis (b,); S. 305: (l^ap?).

^^If >^ /NoA



465

pics, whilst the noithern one did not exceed 45° N. L.

(Fig. 3).

The systematic composition of planktonic foraminifera at

that time somewhat varies; the specific composition being

completely renewed; four of the five known species belong to

the genus Globuligerina, and one fG. [?] graysonensis) isatt-

ributed by various authors to different genera: Glohuligerina,

Guhkinella, Globigenna.

Subsequently, during the Barremian and Aptian favusellids

spread in the latitidunal and meridional direction was obser-

ved. Their distribution was associated with a sublatitudinally

oriented area, the transatlantic and transpacific. The global di-

stributional area is only interrupted in Central Asia, represen-

ted by Continental facies (Fig. 4). During the Barremian and

almost the entire Aptian the favusellids were, as previously,

represented by the genus Glohuligerina (5 species); and only

at the end of the Aptian did the first representatives of Favu-

sella (2 species) appear.

In the Albian and Early Cenomanian the southem boun-

dary reached, as before, the Southem Tropics of South Africa

and Madagascar. The systematic composition increased noti-

ceably, i. e. it included 13 species of favusellids attributed

mostly to the genus Favusella (12 species) (Fig. 5).

CONCLUSIONS

So, following the history of development and distribution

of planktonic foraminifera from the Middle Jurassic up tili the

beginning of the Late Creaceous, the following can be said:

In the Jurassic and specially in the late Jurassic the distribu-

tion areas of planktonic foraminifera have had a much more

northern occurrence than in the Cretaceous. This, so we belie-

ve, is directly related to climatic conditions. At the end,of the

Jurassic the average yearly temperature of the water masses in

the Boreal sea was very high, from 21° to 24° C (Saks & Nal-

NYAEVA, 1966). This corresponds to the temperatures of the

recent Sea of Japan and the Gulf of Mexico, i. e. subtropical

basins.

A gradual cooling of the epicontinental basins of the Boreal

belt led to a subsequent migration of planktonic foraminifera

towards the South in the area of the Tethys and Paratethys,

where the water temperatures remained high (Fig. 6).

The analysis of the distribution areas and their successive

changes, including transformations in the systematic compo-

sition of favusellids show that their earliest representatives

have been found in the Crimean-Caucasian province of the

Mediterranean area. The same were inhabited by almost all

known Early Cretaceous favusellids up tili the Albian time.

Therefore, the Mediterranean area appears possibly to be the

centre of the formation and distribution of the early plankton.

Fig. 6. Areals of spreading of the Jurassic and Early Cretaceous Favusellidae. 1 = Middle Jurassic;

2 = Late Jurassic; 3 = Berriasian, Valanginian, Hauterivian; 4 = Barremian-Aptian; 5 = Albian-Early

Cenomanian.
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